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©  Distributed  telephone  conference  control  device. 
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©  A  device  which  enables  two  or  more  users  of 
outside  lines  (K1  to  KK)  to  converse  on  equal  terms 
with  each  other.  The  connection  method  provides  a 
distributed  form  of  processing.  The  outside  lines  (K1 
to  KK)  are  connected  to  corresponding  voice  signal 
lines  (S1  to  SK)  which  intersect  with  two-party  con- 
ference  lines  (M1  to  MM)  which  serve  as  connectors 
for  two  voice  signal  lines  (S1  to  SK),  and  multiple 
party  conference  lines  (N1  to  NN)  which  serve  as 
connectors  for  three  or  more  voice  signal  lines  (S1 
to  SK).  Connection  is  possible  at  any  intersection 
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point.  The  device  is  also  fitted  with  a  conference  line 
selection  signal  decoder  (13)  to  enable  connection  of 
a  voice  signal  line  (S1  to  SK)  with  a  specific  con- 
ference  line  (M1  to  MM  or  N1  to  NN)  as  specified  by 
an  incoming  signal.  Exclusion  control  lines  (E1  E2) 
are  fitted  to  prevent  the  connection  of  more  than  two 
voice  signal  lines  (S1  to  SK)  to  the  same  two-party 
conference  line  (M1  to  MM).  The  voice  signal  lines 
(S1  to  SK)  are  connected  to  a  voice  processor  (2A, 
2B,  2C,...)  to  enable  the  output  of  voice  signals  to  an 
outside  line. 

2C 
Fig.  1 

w  

/  \  
\  —   /  

1C 

r  i w = ]  

C >  

K1—KK' 

Rank  Xerox  (UK)  Business  Services 



1 EP  0  492  049  A2 2 

BACKGROUND  OF  THE  INVENTION 

1.  FIELD  OF  THE  INVENTION 

This  invention  relates  to  a  distributed  telephone 
conference  control  device  which  enables  the  use  of 
ordinary  telephone  lines  for  two-party  or  multiparty 
conferencing. 

2.  DESCRIPTION  OF  THE  PRIOR  ART 

The  telephone  equipment  itself  can,  if  em- 
ployed  in  the  normal  way,  be  used  simply  to  facili- 
tate  a  conversation  between  two  parties  using  a 
telephone  line.  However,  if  three  or  more  parties 
wish  to  use  the  telephone  to  converse  with  each 
other  at  the  same  time,  then  a  special  configuration 
is  required.  In  other  words,  real  time  control  must 
be  maintained  in  respect  of  multiple  telephone 
lines  while  at  the  same  time  ensuring  that  all  said 
lines  are  connected  with  each  other  on  equal 
terms. 

In  order  to  provide  the  private  sector  with  the 
sort  of  device  which  would  enable  conferencing 
between  three  or  more  parties,  it  would  be  possible 
to  think  in  terms  of,  for  example,  a  central  control 
unit  from  which  would  radiate  a  number  of  tele- 
phones  lines  connected  in  order.  The  central  con- 
trol  unit  would  exercise  centralized  control  over  the 
telephone  lines  concerned  whenever  a  number  of 
people  wished  to  hold  a  telephone  conference. 

A  central  control  unit  would,  in  fact,  be  in- 
dispensable  to  the  sort  of  technique  outlined  above 
while  the  scope  of  line  control  would  be  limited  by 
the  processing  capacity  of  said  control  unit.  As- 
suming,  however,  that  the  number  of  telephone 
lines  connected  into  the  system  is  likely  at  some 
future  point  to  be  increased,  it  is  clearly  going  to 
be  necessary  to  install  a  high  speed  processing 
device  and  this  in  turn  introduces  the  problem  of 
high  initial  costs.  Furthermore,  since  the  central 
control  unit  will  be  controlling  all  the  lines  con- 
nected  into  the  system  at  the  same  time,  this  will 
fairly  naturally  place  a  heavy  load  on  the  system  as 
a  whole  and  there  is  a  strong  possibility  that  this 
may  prove  to  be  a  source  of  future  faults.  More- 
over,  even  if  a  central  control  unit  with  substantial 
capacity  is  installed  from  the  outset,  repeated  in- 
creases  in  the  numbers  of  lines  connected  into  the 
system  will  eventually  bring  the  central  control  unit 
to  the  limit  of  its  capacity  and  it  will  then  be 
necessary  to  replace  it  with  an  even  more  powerful 
unit.  This  brings  us  back  to  a  critical  problem  which 
is  that  it  is  not  possible  to  forecast  with  any  degree 
of  accuracy  the  future  subscriber  load. 

It  would  equally  be  possible  to  digitalize  voice 
signal  lines  for  control  by  computer  and  to  connect 
a  number  of  such  computers  into  a  LAN  (LOCAL 

AREA  NETWORK).  The  problem  here,  however, 
would  be  the  rapid  transfer  of  data  between  units 
and  the  system  would  not,  in  fact,  be  realistic  from 
the  point  of  view  of  real  time  processing. 

5 
SUMMARY  OF  THE  INVENTION 

It  is  thus  a  general  object  of  the  invention  to 
resolve  the  sorts  of  problems  outlined  above  and, 

io  by  controlling  the  connections  between  a  number 
of  telephone  lines  on  which  incoming  calls  have 
been  made  to  the  invention,  to  provide  the  facility 
for  telephone  conferencing  between  two  or  more 
persons  through  the  selective  connection  either  of 

75  two  parties  or  of  more  than  two  parties  as  required. 
It  is  another  object  of  the  invention  to  supply  a 

device  which  is  capable  of  real  time  control  of  a 
number  of  telephone  lines  which  are  connected  to 
said  device. 

20  It  is  still  another  object  of  the  invention  to 
control  a  number  of  telephone  lines  without  resort 
to  a  central  control  unit  and,  by  doing  everything 
possible  to  prevent  the  concentration  of  load  at  one 
specific  point,  to  eliminate  the  situation  whereby 

25  the  whole  unit  is  put  out  of  action  as  a  result  of  the 
breakdown  of  just  a  part  of  the  system. 

It  is  a  further  object  of  the  invention  to  supply  a 
device  which  will  dispense  with  the  use  of  a  LAN 
based  system  and  will  facilitate  the  connection  of 

30  additional  telephone  lines  with  relative  ease. 
In  order  to  accomplish  the  objects  outlined 

above,  the  invention  has  been  provided  with  a 
number  of  voice  signal  lines  each  corresponding  to 
one  of  a  number  of  outside  lines,  a  number  of  two- 

35  party  conference  lines  for  the  electrical  connection 
of  two  voice  signal  lines  with  each  other  and  a 
number  of  multiparty  conference  lines  for  the  elec- 
trical  connection  of  three  or  more  voice  signal  lines 
with  each  other.  The  invention  has  also  been  pro- 

40  vided  with  a  conference  line  selection  signal  de- 
coder  to  enable  connection  of  an  outside  line  with  a 
conference  line  specified  in  accordance  with  an 
incoming  signal  from  said  outside  line,  exclusion 
control  lines  to  prevent  the  connection  of  more  than 

45  two  outside  lines  to  the  same  two-party  conference 
line  and  connection  to  a  voice  processor  to  enable 
voice  output  from  said  voice  signal  lines  to  out- 
going  lines. 

The  objects  of  the  invention  outlined  above  as 
50  well  as  objects,  features  and  merits  not  mentioned 

above  may  be  emphasized  by  reference  to  the 
following  detailed  explanations  of  the  accompanied 
drawings. 

55  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.1  is  a  block  diagram  illustrating  the  basic 
features  of  the  distributed  telephone  conference 
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control  device  of  the  invention;  and 
Fig.2  is  a  wiring  diagram  illustrating  the  connec- 
tion  status  of  each  part  of  the  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Fig.1  shows  the  telephone  conference  control 
devices  1A,  1B  and  1C,  which  represent  the  inven- 
tion,  each  connected  to  its  own  corresponding 
voice  processor,  2A,  2B  and  2C,  and  each  inter- 
connected  by  control  wires.  K  number  of  outside 
lines  K1  to  KK  from  an  external  telephone  network 
are  connected  to  the  telephone  conference  control 
device  1  .  The  connection  of  outside  lines  K1  to  KK 
with  the  telephone  network  can  be  configured  in 
such  a  way  that  either  each  line  has  its  own  tele- 
phone  number  and  can  therefore  receive  a  call 
individually  or  else  all  the  lines  are  treated  as  a 
single  line  and  assigned  a  single  exchange  number 
such  that  when  calls  are  made  to  the  said  ex- 
change  number  then  each  call  is  connected  in 
sequence  to  the  next  available  outside  line.  Tele- 
phone  conference  control  device  1  has  M  number 
of  two-party  conference  control  lines  M1  to  NM  and 
N  number  of  multiparty  conference  control  lines  N1 
to  NN.  These  control  lines  are  shown  running  hori- 
zontally  in  the  figure.  Voice  signal  lines  S1  to  SK, 
which  are  shown  running  vertically  in  the  figure, 
intersect  both  with  the  two-party  conference  lines 
M1  to  MN  and  also  with  the  multiparty  conference 
lines  N1  to  NN.  It  is  possible  to  connect  a  voice 
signal  line  with  a  conference  line  at  any  one  of 
these  intersections.  By  selectively  combining  the 
voice  signal  lines  with  any  one  of  the  two-party 
conference  lines  it  is  thus  possible  to  electrically 
interconnect  the  two  outside  lines  which  are  con- 
nected  to  the  voice  signal  lines,  and  by  combining 
the  voice  signal  lines  with  any  one  of  the  multiparty 
conference  lines  it  is  possible  to  electrically  inter- 
connect  on  equal  terms  the  three  or  more  outside 
lines  which  are  connected  to  the  voice  signal  lines. 
The  number  of  lines  corresponding  to  each  of  the 
values  at  K,  N  and  N  above  is  optional  and  limited 
only  by  the  physical  capacity  of  telephone  con- 
ference  control  device  1  .  The  voice  processor  2  is 
activated  when  an  outside  line  is  connected  to  the 
telephone  conference  control  device  1.  For  exam- 
ple,  the  necessary  messages  giving  instructions 
relating  to  matters  such  as  the  selection  either  of 
two-party  or  of  multiparty  conferencing  are  trans- 
mitted  by  the  voice  signal  lines  S1  to  SK  to  the 
caller  on  the  outside  line  in  question.  If  an  intercon- 
nection  is  made  by  the  conference  line  with  an- 
other  user's  outside  line  then  the  connection  is 
automatically  released. 

Each  of  the  telephone  conference  control  de- 
vices  1A,  1B  and  1C  are  physically  separate  from 

each  other  but  they  are  linked  by  the  extension  of 
two-party  conference  lines  M1  to  MM  and  mul- 
tiparty  conference  lines  N1  to  NN  in  such  a  way 
that  they  operate  just  as  if  they  were  a  single  unit. 

5  In  this  way  it  is  possible  to  connect  as  many 
devices  in  parallel  as  may  be  required,  the  total 
number  so  connected  being  restricted  only  by  such 
limitations  as  may  be  imposed  by  the  physical 
circumstances.  The  functioning  of  the  system  is 

io  equally  not  impaired  if  the  number  of  outside  lines 
connected  to  each  of  the  telephone  conference 
control  devices  1A,  1B  and  1C  is  different  in  each 
case. 

Telephone  conference  control  device  1  and 
is  voice  processor  2  are  not  only  connected  elec- 

trically  by  a  number  of  voice  signal  lines  S1  to  SK, 
which  corresponds  to  the  number  of  outside  lines 
K,  but  also  by  control  line  3  which  indicates  the 
current  operating  status  of  each  of  the  outside  lines 

20  and  by  control  line  4  which  indicates  what  sort  of 
conference  status  has  been  selected  by  each  of 
the  outside  lines.  Both  of  these  control  lines  are 
connected  to  indicators  (not  shown  in  the  figure) 
which  are  incorporated  into  voice  processor  2.  The 

25  telephone  conference  control  device  1  and  the 
voice  processor  2  are  also  linked  by  a  call  origina- 
tion  control  line  5  which  is  used  for  operations  such 
as  the  origination  of  calls  to  individual  outside  lines 
from  the  voice  processor  2  and  the  disconnection 

30  of  engaged  circuits. 
The  following  is  a  general  explanation  of  the 

functions  of  each  of  the  aforementioned  telephone 
conference  control  device  1  and  voice  processor  2. 
First,  by  switching  at  the  point  in  the  telephone 

35  conference  control  device  at  which  the  voice  signal 
lines  S1  to  SK  intersect  with  the  two-party  con- 
ference  lines  M1  to  MM  and  the  multiparty  con- 
ference  lines  N1  to  NN,  two  specific  voice  signal 
lines  can  be  electrically  connected  by  means  of  the 

40  specified  two-party  conference  line  to  enable  a 
telephone  conference  between  two  different  parties. 
In  the  same  way  three  or  more  voice  signal  lines 
can  be  electrically  connected  by  a  specified  mul- 
tiparty  conference  line  to  enable  a  multiparty  tele- 

45  phone  conference.  The  voice  processor  2  incor- 
porates  a  function  whereby  when  it  first  responds 
to  a  call  from  an  outside  line  it  asks  the  caller  to 
specify,  for  example,  the  conference  line  to  which 
he  wants  his  own  line  to  be  connected  and  then 

50  connects  the  line  to  the  conference  line  indicated 
by  the  code  input  by  said  caller.  The  voice  proces- 
sor  2  is  also  able  to  transmit  appropriate  data  to 
the  caller  if  so  required.  When  the  voice  processor 
2  makes  a  connection  with  an  outside  line  then  it 

55  will  also  display  the  ensuing  connection  status  on 
an  indicator  for  monitoring  purposes. 

Fig.2  is  a  wiring  diagram  illustrating  the  con- 
figuration  of  the  wiring  inside  each  of  the  telephone 

3 
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conference  control  devices  1A,  1B  and  1C.  The 
example  shown  in  the  figure  consists  of  four  out- 
side  lines  K1  to  K4  which  connect  directly  with 
voice  signal  lines  S1  to  S4,  two  two-party  con- 
ference  lines  M1  and  M2  and  three  multiparty 
conference  lines  N1  to  N3.  The  outside  lines  K1  to 
K4  are  each  connected  to  telephone  lines  which 
are  in  turn  connected  to  an  external  telephone 
network  as  explained  above.  When  a  caller  puts  in 
a  call  to  this  control  device,  the  incoming  call  is 
placed  under  the  control  of  the  incoming  and  out- 
going  call  controller  1  1  and  the  incoming  call  status 
is  at  the  same  time  displayed  for  monitoring  pur- 
poses  on  the  outside  line  status  indicator  incor- 
porated  into  the  voice  processor  2.  Each  outside 
line  consists  of  two  separate  lines,  an  incoming  and 
an  outgoing  line.  It  is,  however,  necessary  to  split 
each  of  these  two  lines  into  two  further  lines  cor- 
responding  to  the  speaker  and  the  microphone  in 
the  telephone  receiver  and  for  this  purpose  the 
outside  lines  are  passed  through  a  two-wire  :  four- 
wire  converter  12  where  they  are  converted  into 
voice  signal  lines  S1  to  S4,  each  of  which  consists 
of  a  set  of  four  separate  wires.  These  are  then 
connected  to  the  voice  processor  2. 

To  enable  the  incoming  caller  to  select  either  a 
two-party  or  a  multiparty  conference  line  as  re- 
quired,  there  is  a  conference  line  selection  signal 
decoder  13  connected  to  the  two  incoming  lines  of 
each  of  the  four  voice  signal  lines.  The  pulse  or 
tone  signal  generated  by  the  dial  or  push  button 
input  of  the  caller  is  subsequently  detected  by  the 
conference  line  selection  signal  decoder  13  which 
then  transmits  a  signal  using  a  predetermined  code 
sequence  to  control  line  P  and  thereby  connects 
the  specified  two-party  or  multiparty  conference 
line  with  the  voice  signal  line.  14  is  a  multiparty 
conference  connection  controller  which  is  used  to 
connect  a  voice  line  to  a  specified  multiparty  con- 
ference  line.  There  is  an  individual  multiparty  con- 
ference  line  connection  controller  corresponding  to 
each  of  the  selector  switches  15  which  are  set  at 
each  of  the  intersections  between  the  voice  signal 
lines  S1  to  S4  and  the  multiparty  conference  lines 
N1  to  N3.  When  the  multiparty  conference  line 
connection  controller  14  receives  a  control  signal 
output  by  the  conference  line  selection  signal  de- 
coder  13,  it  activates  its  corresponding  selector 
switch  15  which  then  makes  the  required  connec- 
tion.  16  is  a  two-party  conference  line  connection 
controller  one  of  which  is  fitted  for  each  selector 
switch  15  (ratio  1:1)  which  is  set  at  each  of  the 
intersections  between  the  voice  signal  lines  S1  to 
S4  and  the  two-party  conference  lines  M1  and  M2. 
When  the  two-party  conference  connection  control- 
ler  16  receives  a  control  signal  output  by  the  con- 
ference  line  selection  signal  decoder  13,  it  secures 
the  appropriate  operation  of  its  corresponding  se- 

lector  switch  15  in  order  either  to  connect  or  to 
disconnect  the  voice  signal  line  and  the  specified 
two-party  conference  line.  The  two-party  confer- 
ence  lines  signified  by  the  letter  M  are  reserved  for 

5  two  party  conversations  only  and  for  this  reason 
they  are  also  combined  with  two  control  lines,  the 
exclusion  control  lines  E1  and  E2,  which  indicate 
the  operating  status  of  each  line.  Exclusion  control 
unit  17  is  used  to  set  one  of  four  possible  two  bit 

io  logic  values  (00,  01,  10,  11)  on  these  control  lines. 
For  example,  the  status  of  a  two-party  conference 
line  which  was  not  in  use  would  be  indicated  by  a 
logic  value  of  00  whereas  if  one  or  other  of  the 
lines  were  connected  then  these  statuses  would  be 

is  indicated  by  the  logic  values  01  or  10.  In  a  situ- 
ation  where  both  lines  of  a  two-party  conference 
line  are  connected  the  status  would  be  indicated  by 
a  logic  circuit  value  of  11.  Corresponding  to  each 
of  the  two-party  conference  connection  controllers 

20  16  there  is  an  operating  status  detector  18  which 
detects  the  logic  value  of  the  two-party  conference 
line  which  it  then  uses  to  determine  whether  the 
line  is  available  for  connection  to  an  outside  line  or 
not.  Moreover,  when  a  specific  exclusion  control 

25  unit  connects  an  outside  line  with  a  two-party  con- 
ference  line  then  it  also  simultaneously  alters  the 
logic  values  of  the  specific  E1  and  E2  exclusion 
control  lines  to  which  it  is  connected.  The  exclusion 
control  unit  makes  it  clear  at  this  point  whether  the 

30  two-party  conference  line  in  question  is  available 
for  connection  to  an  outside  line  or  not. 

19  is  the  voice  processor  connection  controller 
which  analyses  signals  sent  by  the  voice  processor 
2  and  then  transmits  a  switching  signal  either  to  the 

35  two-party  conference  line  connection  controller  16 
or  to  the  multiparty  conference  line  connection 
controller  14.  In  other  words,  the  use  of  this  device 
means  that  the  system  is  not  solely  dependent  on 
control  signals  from  outside  lines  K1  to  K4  but  can 

40  also  control  the  connection  status  of  outside  lines 
directly  from  the  voice  processor  2. 

In  this  way  a  caller  can,  acting  on  the  basis  of 
information  such  as  messages  sent  to  him  from  the 
voice  processor,  use  his  dial  or  push  button  equip- 

45  ment  to  select  either  a  two-party  conference  line  or 
a  multiparty  conference  line  in  accordance  with  his 
requirements.  The  fact  that  the  number  of  control 
lines  is  greater  in  the  case  of  the  two-party  con- 
ference  lines,  signified  by  the  letter  M,  than  in  the 

50  case  of  the  multiparty  conference  lines,  signified  by 
the  letter  N,  is  because  although  any  number  of 
outside  lines  can  be  connected  to  a  multiparty 
conference  line,  as  explained  above,  only  two  out- 
side  lines  can  be  connected  to  a  two-party  con- 

55  ference  line.  The  connection  of  more  than  two 
outside  lines  to  a  two-party  conference  line  must 
therefore  be  inhibited  and  the  exclusion  control 
lines  E1  and  E2  are  thus  also  required. 

4 
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To  sum  up,  the  configuration  of  the  invention  is 
such  that  voice  signal  lines  connecting  with  outside 
lines  crisscross  with  two-party  and  multiparty  con- 
ference  lines  in  a  pattern  much  like  that  of  a 
checkerboard.  A  selector  switch  is  set  at  each  of 
the  intersections  so  formed  such  that  by  activating 
a  specific  selector  switch  it  is  possible  to  connect  a 
single  voice  signal  line  with  a  specific  conference 
line  thereby  enabling  a  caller  on  a  given  outside 
line  to  participate  in  either  a  two-party  or  a  mul- 
tiparty  conference.  Moreover,  since  any  number  of 
outside  lines  can  be  connected  to  a  multiparty 
conference  line  but  no  more  than  two  outside  lines 
must  be  connected  at  any  one  time  to  a  two-party 
conference  line,  exclusion  control  lines  are  also 
fitted. 

In  the  preferred  embodiment  the  sequence  of 
operations  entailed  by  the  connection  of  an  outside 
line  is  as  follows.  First,  let  us  assume  that  a  call 
has  been  received  on  outside  line  K1  from  the 
external  telephone  network.  The  incoming  signal  is 
electrically  connected  with  the  voice  processor  2 
after  first  passing  through  the  incoming  and  out- 
going  signal  controller  11  and  subsequently  being 
converted  into  a  four-wire  voice  signal  line  S1  by 
the  two-wire  :  four-wire  converter  12.  At  the  same 
time  control  lines  3  and  4  are  used  to  transmit  the 
incoming  signal  status  to  the  voice  processor  2 
which  then  displays  this  information  on  one  of  its 
indicators.  The  voice  processor  2  is  itself  able  to 
transmit  such  prerecorded  messages  as  may  be 
required  to  outside  line  K1.  Next  the  caller  on 
outside  line  K1  decides  on  the  basis  of  the  mes- 
sage  received  whether  he  requires  a  two-party  con- 
ference  line  or  a  multiparty  conference  line  and 
then  inputs  the  appropriate  selection  signal  by 
means  of  a  dial  or  push  button  operation  as  appro- 
priate.  This  signal  is  then  transmitted  along  the 
incoming  line  of  the  voice  signal  line  S1  and  input 
to  the  conference  line  selection  signal  decoder  13 
which  in  turn  activates  the  specified  connection 
controller  14  or  16  in  accordance  with  the  control 
signal  generated.  Specified  connection  controller 
14  or  16  then  activates  the  particular  selector 
switch  15  to  which  it  corresponds  and  outside  line 
K1  is  thereby  connected  with  the  two-party  or 
multiparty  conference  line  required.  Moreover, 
since  connection  with  multiparty  conference  lines 
N1  to  N3  is  not  subject  to  any  limitation  imposed 
by  other  outside  line  connections,  any  of  the  de- 
sired  lines  can  be  selected.  In  the  case  of  two- 
party  conference  lines  M1  and  M2,  however,  such 
free  selection  is  not  possible  and  connection  must 
necessarily  be  made  with  whichever  of  the  two 
lines  is  free.  It  would,  of  course,  be  possible  to 
increase  the  number  of  predetermined  signals  to 
permit  a  conversational  exchange  with  the  voice 
processor  2  such  that  the  operating  statuses  of  the 

two-party  conference  lines  M1  and  M2  could  be 
advised  to  the  caller  and  selection  subsequently 
made  of  the  required  two-party  conference  line.  In 
this  sort  of  case  it  would,  of  course,  be  necessary 

5  for  the  caller  on  outside  line  K1  for  which  connec- 
tion  had  already  been  completed,  to  wait  in  this 
condition  until  such  time  as  another  outside  line 
was  connected  to  the  same  conference  line.  In  the 
preferred  embodiment  outlined  above  outside  line 

io  K1  was  used  as  an  example  but  exactly  the  same 
procedure  would  apply  for  any  of  the  other  outside 
lines  from  K2  through  to  K4.  Although  much  of  the 
detail  has  been  omitted  from  the  figure  in  respect 
of  outside  lines  K3  and  K4,  the  conference  line  and 

is  control  line  relationships  are  the  same  as  for  out- 
side  lines  K1  and  K2. 

Since  in  this  invention  a  fixed  number  of  out- 
side  lines  connected  to  a  single  device  can  each 
be  electrically  connected  to  any  one  of  a  number 

20  of  conference  lines,  the  outside  line  connection 
operation  itself  is  not  concentrated  in  one  specific 
mechanism  but  is  subject  to  a  distributed  form  of 
control.  Thus  even  if  a  particular  conference  line  or 
a  part  of  that  conference  line  develops  a  fault,  the 

25  remaining  mechanisms  can  continue  to  function 
normally  thereby  making  the  device  extremely  reli- 
able. 

There  are  also  two  types  of  conference  line, 
namely  the  two-party  conference  lines  represented 

30  by  the  symbols  M1  to  MM  and  the  multiparty 
conference  lines  represented  by  the  symbols  N1  to 
NN,  either  of  which  can  be  selected  as  required  by 
the  caller.  In  the  case  of  the  two-party  conference 
lines  M1  to  MM,  exclusion  control  lines  E1  and  E2 

35  are  also  fitted  to  inhibit  the  connection  of  other 
outside  lines,  thereby  enabling  conversations  to  be 
kept  private  as  before. 

If  it  proves  necessary  to  increase  the  number 
of  outside  lines  then  this  can  be  easily  achieved 

40  with  this  invention  simply  by  linking  further  units  in 
parallel  as  required.  Moreover,  since  the  addition  of 
further  units  calls  only  for  the  connection  of  the 
conference  lines  which  run  from  side  to  side,  the 
demand  for  an  urgent  extension  to  the  overall  fa- 

45  cility  can  quickly  be  met.  Furthermore,  the  addition 
of  further  units  does  not  result  in  any  lengthening 
of  the  required  processing  time  and  there  is  thus 
no  impairment  of  the  basic  functional  feature  of  real 
time  processing. 

50 
Claims 

1.  A  distributed  telephone  conference  control  de- 
vice  which  is  used  for  the  selective  electrical 

55  connection  of  any  of  a  number  of  outside  lines 
(K1  to  KK)  which  in  turn  connect  with  an  exter- 
nal  telephone  network,  comprising: 
a  distributed  telephone  conference  control  de- 
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vice  (1A,  1B,  1C,...)  with  a  configuration  char- 
acterized  by: 
a  number  of  voice  signal  lines  (S1  to  SK)  each 
of  which  is  connected  to  one  of  said  outside 
lines  (K1  to  KK);  5 
a  number  of  two-party  conference  lines  (M1  to 
MM)  making  an  electrical  connection  between 
any  two  of  said  voice  signal  lines  (S1  to  SK); 
a  number  of  multiparty  conference  lines  (N1  to 
NN)  making  an  electrical  connection  between  10 
any  three  or  more  of  said  voice  signal  lines 
(S1  to  SK); 
a  conference  line  selection  signal  decoder  (13) 
which  is  able  to  make  an  electrical  connection 
between  any  outside  line  (K1  to  KK)  and  any  is 
conference  line,  selected  from  amongst  two- 
party  conference  lines  (M1  to  MM)  or  said 
multiparty  conference  lines  (N1  to  NN),  in  ac- 
cordance  with  an  incoming  signal  from  said 
outside  line  (K1  to  KK);  and  20 
an  exclusion  control  line  (E1  E2)  to  prevent  the 
simultaneous  connection  of  more  than  two  out- 
side  lines  (K1  to  KK)  to  any  one  of  said  two- 
party  conference  lines  (M1  to  MM);  wherein 
said  voice  signal  lines  (S1  to  SK)  are  con-  25 
nected  to  a  voice  processor  (2A,  2B,  2C)  which 
outputs  signals  to  outgoing  lines. 

2.  A  distributed  telephone  control  device  accord- 
ing  to  claim  1  in  which  each  pair  of  outside  30 
lines  (K1  to  KK)  is  connected  with  four  voice 
signal  lines  (S1  to  SK)  by  means  of  a  two-wire 
:  four-wire  converter  (12). 

5.  A  distributed  telephone  control  device  accord- 
ing  to  anyone  of  the  preceding  claims  wherein 
an  exclusion  control  line  (E1  E2)  consisting  of 
two  wires  controls  the  connecting  status  of  the 
voice  signal  line  (S1  to  SK)  and  the  particular 
two-party  conference  line  (M1  to  MM)  to  which 
said  exclusion  control  line  (E1  *  E2)  corre- 
sponds  by  discriminating  between  the  four 
possible  logical  states  determined  by  two  bit 
logic. 

6.  A  distributed  telephone  conference  control  de- 
vice  according  to  anyone  of  the  preceding 
claims  which  consists  of  a  number  of  distrib- 
uted  telephone  conference  control  devices  (1A, 
1B,  1C,...)  linked  in  parallel  by  a  number  of 
two-party  (M1  to  MM)  and  multiparty  confer- 
ence  lines  (N1  to  NN). 

7.  A  distributed  telephone  conference  control  de- 
vice  according  to  anyone  of  the  preceding 
claims  wherein  the  connection  statuses  of  each 
of  the  outside  lines  (K1  to  KK)  is  transmitted  to 
the  voice  processor  (2A,  2B,  2C,...)  by  means 
of  a  control  wire  (3,  4). 

8.  A  distributed  telephone  conference  control  de- 
vice  according  to  anyone  of  the  preceding 
claims  with  four  outside  lines  (K1  to  KK). 

3.  A  distributed  telephone  conference  control  de-  35 
vice  according  to  anyone  of  the  preceding 
claims  wherein  each  of  the  intersections  be- 
tween  a  voice  signal  line  (S1  to  SK)  and  a  two- 
party  conference  line  (M1  to  MM)  or  a  voice 
signal  line  (S1  to  SK)  and  a  multiparty  con-  40 
ference  line  (N1  to  NN)  is  fitted  with  a  selector 
switch  (15),  and  in  which  each  one  of  said 
selector  switches  (15)  can  be  activated  by  a 
signal  output  by  a  conference  line  selection 
signal  decoder  (13)  to  make  an  electrical  con-  45 
nection  between  said  voice  signal  line  (S1  to 
SK)  and  the  particular  conference  line  (M1  to 
MM;  N1  to  NN)  which  has  been  specified. 

4.  A  distributed  telephone  conference  control  de-  so 
vice  according  to  anyone  of  the  preceeding 
claims  wherein  a  control  signal  is  output  from 
the  voice  processor  (2A,  2B,  2C,...)  and  input 
to  a  voice  processor  connection  controller  (19) 
which  then  operates  said  selector  switch  (15)  55 
which  has  been  specifieed  by  said  output  sig- 
nal. 
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